Spontaneous mutations in the human gene for p53 in recombinant adenovirus during multiple passages in human embryonic kidney 293 cells.
Infectious recombinant adenovirus (rAd) is usually produced in human embryonic kidney 293 cells that harbor the E1 gene and rAd has been shown to be an efficient tool for gene transfer both in vivo and in vitro. It also has considerable potential in human gene therapy. However, rates of spontaneous mutations in genes introduced into host cells after multiple passages remain to be clarified. We have characterized the spontaneous mutation of genomes derived from human adenovirus type 5 (Ad5) and of human p53-rAd during multiple passages by two different methods, namely, a plaque assay and a molecular cloning assay, with subsequent direct nucleotide sequencing. Using the plaque assay, we found no mutations in the E1A and p53 genes derived from infectious Ad5 and p53-rAd, respectively. By contrast, we found spontaneous mutations in the E1A gene of Ad5, with a mutation rate of 9.28 x 10(-8) per base pair per plaque, in the molecular cloning assay. The rate of mutation of the p53 gene of p53-rAd, as determined by the molecular cloning assay, ranged from 1.50 x 10(-7) to 3.25 x 10(-7) per base pair per passage. The mutations in the p53 gene of p53-rAd were localized mainly in the transcriptional activation domain, the SH3 domain, and the regulation domain and they were rarely found in the DNA-binding domain, which is a major site for mutations in human cancers. Our results indicate that multiple passages can generate a heterogeneous population of p53-rAd and that the molecular cloning assay is an efficient technique with which to search for mutations in the genome of p53-rAd that cannot be detected by a plaque assay.